Abstract. Breast tuberculosis is a rare disease in highly endemic countries, and it is even rarer in Western countries, where only occasionally the local population is affected. The rarity of the disease and particularly the lack of a typical clinical-radiological presentation may cause tuberculosis to be mistaken for breast cancer or a pyogenic abscess. The authors present a case of breast tuberculosis in a 27-year-old nulliparous woman, an Italian citizen of the Caucasian race, who has never resided in a tuberculosis endemic area. She presented with painful retroareolar and para-areolar swelling in the right breast associated with cutaneous hyperemia (without fistulization), resistant to antibiotic therapy. Histopathological examination revealed features of mastitis with epithelioid histiocytes and Langhans giant cells and was characterized by the presence of caseous necrosis which suggested tuberculous inflammation. Ziehl-Neelsen staining showed the presence of acid fast bacilli. In countries where tuberculosis is non-endemic, breast tuberculosis should always be included in the differential diagnosis in cases of inflammatory breast lesions resistant to the usual antibiotic therapies. Early recognition may prevent both clinical progression and surgical excision, as breast tuberculosis usually regresses as a response to appropriate anti-tuberculosis therapy.
Introduction
Tuberculosis infection commonly affects the lungs. However, in 17.9% of cases it affects extrapulmonary organs and tissues [1] . The first case of breast tuberculosis was described in 1829 by Cooper, who defined it as a "scrofulous swelling of the bosom" [2] . The breast is a rare site of extrapulmonary mycobacterial infection and it accounts for only 0.1%-0.5% of all cases of tuberculosis [3] . Even in tuberculosis endemic countries, breast tuberculosis is rare. In India the incidence of tuberculosis is 185 per 100,000 Population [4] . According to the literature the incidence of breast tuberculosis varies from 0.1% to 3% of surgically treated breast diseases [5] . In Western countries the reported incidence is less than 0.1% of all breast specimens submitted to histological examination [6] . The highest incidence occurs in multiparous women of childbearing age during lactation or pregnancy or associated with injury or trauma to the breast [7, 8] .
Both breasts are equally affected [9] but bilateral synchronous infection occurs only in 3% of cases [10] .
McKeown and Wilkinson distinguished between two types of breast tuberculosis: primary and secondary infection [11] . Primary infection is extremely rare and is caused by ductal infection in response to abrasion or 0888-6008/11/12/$27.50  2011/2012 -IOS Press and the authors. All rights reserved This article is published online with Open Access and distributed under the terms of the Creative Commons Attribution Non-Commercial License external opening of the nipple ducts [12] . Contagion from breastfed infants affected by tuberculosis cannot be excluded [9] . Secondary infection is a result of dissemination of a primary infection. The most common spread is by continuity and contiguity through the bloodstream and lymphatic vessels [8, 11] . Progressive tuberculous infection of the breast passes from the tracheobronchial lymph nodes to the tracheal lymph nodes and to the mediastinal and internal breast lymph nodes [11] .
Breast tuberculosis has no well-defined clinical and radiological features [9] and the lesion is therefore often mistaken for carcinoma or pyogenic abscess [13] [14] [15] . Only fine needle aspiration cytology (FNAC) or histological examination can provide a definitive diagnosis [6, 16, 17] . Treatment with anti-tuberculosis drugs is an essential part of therapeutic management which may or may not include surgery [7, 18, 19] .
Case report
In October 2010, a 27-year-old woman, an Italian citizen of the Caucasian race, was referred to the Policlinico Umberto I University Hospital in Rome due to a painful swelling of the right breast. It had appeared about 10 days earlier and was associated with redness of the skin. Clinical signs suggested retroareolar abscess.
Informed consent was obtained from the patient for the publication of this case report.
The patient had undergone breast duct excision of the left breast due to a similar retroareolar lesion in 2007, and the histological report described multiple foci of chronic granulomatous mastitis. The patient had no family history of breast cancer; she was nulliparous and not pregnant. There was no complaint of fever, weight loss or night sweats, no fatigue and no history of tuberculosis. She was a nonsmoker and reported no drug and/or alcohol use. She lived in a rural area, but not in contact with animals. She had not had any unpasteurized milk or dairy products. She had hired a cleaning lady of Indian origin in 2008-2009 and had been to Sharm el Sheik for a period of 2 weeks in April 2010. In Egypt the incidence of tuberculosis is 18 per 100,000 Population, much lower than the incidence in endemic countries [20] .
Physical examination revealed a painful retroareolar and para-areolar swelling in the right breast associated with cutaneous hyperemia without fistulization. The ipsilateral axillary lymph nodes were not palpable.
Ultrasound (US) examination of the breast showed a hypoechoic irregular area of about 14 × 8 mm with ill defined margins. FNAC of the mass was recommended but not performed as the patient refused. Antibiotic therapy was prescribed (875 mg amoxicillin and 125 mg clavulanic acid), 1 tablet every 12 hours for 7 days resulting in a modest reduction in the swelling.
Due to persistence of symptoms, the patient requested surgical excision of the swelling in view of her previous medical history of contralateral breast inflammation which was satisfactorily resolved with surgical therapy. However, the patient had several work commitments, and surgery was therefore delayed for two months. In this period, the clinical symptoms worsened with onset of fistulization, and the patient lost about 5 kg. However, she put the weight-loss down to a diet initiated in the same period.
Before surgery blood tests were performed; all parameters were normal. Conventional chest x-ray in two projections revealed no focal pathology. In January 2011 excisional biopsy was performed. Histopathological examination of the surgical specimen revealed the presence of mastitis with epithelioid histiocytes, Langhans giant cells and the presence of caseous necrosis (Fig. 1) . Ziehl-Neelsen staining showed the presence of acid fast bacilli (Fig. 2) . A specialist in infectious diseases was therefore consulted, and at the same time a rereading of the previous histology slides was requested.
Further investigation included the Mantoux tuberculin skin test, QuantiFERON-TB Gold and search for acid fast bacilli in the urine, but all tests yielded negative results. A comprehensive study of cell-mediated immunity was also carried out but revealed no type of immune deficiency.
In this case, bacterial culture was not possible. After surgical excision of the lesion, the entire specimen was submitted to histological examination and no material was available for further analysis.
The patient was administered oral anti-tuberculosis therapy: rifampicin 600 mg/day, isoniazid 300 mg/day, ethambutol 1200 mg/day and pyrazinamide 1500 mg/ day for 4 months, followed by an additional 2-month therapy of rifampicin 600 mg/day and isoniazid 300 mg/day. After completed treatment, physical examination and US scanning showed that the lesion had disappeared.
Histological rereading of the initial specimen (2007) showed granulomatous mastitis with epithelioid histiocytes and Langhans giant cells; the result of ZiehlNeelsen staining was negative. 
Discussion
Breast tuberculosis (TB) is an extremely uncommon disease even in endemic areas and it is even rarer in the Western countries [1, 21] , where only occasionally the local population is affected [22] .
The rarity of the disease and particularly the lack of a typical clinical-radiological presentation [9] can cause tuberculosis to be mistaken for breast cancer or a pyogenic abscess [14] [15] [16] . Clinical examination often fails to differentiate breast carcinoma from tuberculosis. A high index of suspicion is therefore necessary to make a correct diagnosis. Factors predictive but not diagnostic of breast tuberculosis include mobile breast lump, multiple sinuses as well as constitutional symptoms [10] in young, multiparous or lactating females [7] . In contrast, nipple retraction, peau d'orange appearance, and involvement of axillary lymph nodes are more common in breast cancer [18] .
Modern radiological techniques can detect the presence of a lesion and assess the extension, but they do not allow a differential diagnosis of breast cancer versus mastitis [23] such as idiopathic granulomatous mastitis, mycotic mastitis, sarcoidosis, Wegener's granulo- matosis, pyogenic abscess, and giant cell arteritis [23, 24] .
The peculiarity of the present case is the fact that the patient is an Italian woman under 30; she lives in Italy and has never resided in a tuberculosis endemic area. At the time of presentation to our department in October 2010 the clinical picture was suggestive of nonspecific inflammation of the breast. US examination was therefore performed revealing a hypoechoic area. US image was compatible with abscess but this technique did not permit exclusion of tumor. The patient refused to undergo FNAC and she was therefore administered empirical treatment with amoxicillin-clavulanic acid as it was hypothesized that she had a breast abscess caused by bacteria. As the clinical picture persisted after antibiotic therapy, the patient was submitted to excisional biopsy of the mass located in the right breast, and subsequent histological examination provided diagnosis of breast tuberculosis because of the histological pattern and the presence of acid fast bacilli (Fig. 2) .
The following factors contributed to the incorrect preoperative diagnosis: a) the rarity of the disease in Caucasian women living in an area non-endemic for tuberculosis [21] ; b) the failure to perform a direct microscopic examination and culture of the abscess material excised in 2007; c) the patient's refusal to undergo FNAC, which in 70%-75% of cases provides a diagnosis of breast tuberculosis due to the presence of Langhans cells, lymphoid aggregates and granulomatous inflammation [16] .
It should be kept in mind that acid fast bacilli are found only in 25% of specimens as detection requires a concentration of 10,000-100,000/ml [25] . Definitive diagnosis of breast tuberculosis is generally made after excisional biopsy and histological examination evidencing the presence of Langhans giant cells and caseous necrosis, which is pathognomonic of tuberculosis [6, 16, 17] .
In the described case it can be established that the second lesion excised in 2011 was caused by tuberculosis in view of the histological outcome and the presence of acid fast bacilli. Most likely it was a primary lesion, as chest x-ray and search for acid fast bacilli in the urine were all negative. The fact that the Mantoux tuberculin skin test and the QuantiFERON-TB Gold were negative could be explained either by the failure of the patient's immune system to respond or by the presence of atypical mycobacteria. As the patient was a healthy woman with an uncompromised immune system we favor the second hypothesis.
There was no evidence showing that the lungs were involved, and it is therefore likely that weight loss was caused by the diet and not by the infection.
All these data are suggestive of a local infection limited to the right breast without any signs and symptoms of systemic dissemination.
With regard to the first lesion which had occurred five years earlier, it cannot be established with certainty whether it was caused by tuberculosis. However, had the second lesion been a clinical relapse in the contralateral breast, the disease would have been disseminated through the bloodstream or lymphatic vessels. This implies that the disease would have affected other organs, but this had not happened.
The following conclusions can be drawn from this case study: a) Breast tuberculosis should always be suspected in case of inflammatory breast lesions resistant to the usual antibiotic therapies, even in countries where tuberculosis is non-endemic; b) Breast tuberculosis should always be included in the differential diagnosis of granulomatous mastitis.
In case of inflammatory breast lesions, FNAC should always be performed and include bacterioscopic examination as well as culture of the abscess material. However, in this case, bacterial culture was not possible. After surgical excision of the lesion in 2007, the entire specimen was submitted to histological examination and no material was available for further analysis.
A careful evaluation is essential for a correct histological diagnosis, particularly in the absence of acid fast bacilli.
Early recognition may prevent both clinical progression and surgical excision, as breast tuberculosis usually regresses as a response to appropriate antituberculosis therapy. However, also when diagnosis is achieved post-surgically after excision of the lesion, as it occurred in the present case, anti-tuberculosis therapy should always be administered in the same doses and combination as administered in pulmonary tuberculosis.
